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üIntroduction of the CEPC
×Goals and Plan

×Roadmap & Schedule

×Site Investigation

×Financial Model
×Collaboration with Industrial 

üCEPC Project Development
×Accelerator R&D

×Physics Program

×New Detector Concept and R&D

üSummary and Prospect



Circular Electron Positron Collider (CEPC)
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▄▄ Higgs (Z) factory

Ring length ~ 100 km

IP 1

IP 2

Ç ¢ƘŜ /9t/ ŀƛƳǎ ǘƻ ǎǘŀǊǘ ƻǇŜǊŀǘƛƻƴ ƛƴ нлолΩǎΣ ŀǎ ŀ IƛƎƎǎ ό½κ²ύ ŦŀŎǘƻǊȅ in China. 

Ç To run at ί~ 240 GeV, above the ZHproduction threshold for ~1M Higgs; at the Zpole for ~Tera Z, 
at the W+W- pair, and possible ◄Ӷ◄pair production threshold.

Ç Higgs, EW, flavor physics & QCD, BSM physics (eg.dark matter, EW phase transition, SUSY, [[tΣ ΧΦ ύ

Ç Possible Super ppCollider (SppC) of ί~ 50ς100 TeVin the future.

http://cepc.ihep.ac.cn/



CEPC Major Milestones
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CEPC CDR Released (2018.11)

CEPC-SPPC Kickoff (2013.9) CEPCIAC Meeting (2015)



CEPC Roadmap and Schedule (ideal)
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ü 2013-2025σKeytechnology R&Dεfrom CDR  to TDR, Site selection, Intl. Collab. etc.
ü Ideal situation:  Approval in the 15th Five-Year Plan, and start construction (~8 years)

13th 5Y 14th 5Y 15th 5Y 16th 5Y 17th 5Y12th 5Y 18th 5Y

Ideal Accelerator Roadmap

2016-2021 MOST phase-1 accelerator R&D

2018-2023 MOST phase-2 accelerator R&D

2023-2028 MOST phase-3 accelerator R&D

2022-2023 Accelerator TDR completion

2023-2025 Site selection, engineering design,

prototyping and industrialization

2026-2034 Construction and Installation

Ideal Detector Roadmap

2016-2021 MOST phase-1 detector R&D

2018-2023 MOST phase-2 detector R&D

2023-2028 MOST phase-3 detector R&D

Now -2024 Seek collaboration, detector R&D

2025-2026 Prepare international collaborations

2027-2028 Detector TDR completed

2028-2034 Detector construction

2033-2034 Installation



CEPC Site Selection
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ü Siteselectionis basedon geology,
electricity supply, transportation,
environment for foreigners

ü Localsupport & economy,Χ

o July5, 2021: ChangshaBureauof S&TentrustedHunanU. to conducta feasibilitystudy.

o Sept4, 2021: HunanU. organizeda review meetingby a committee consistingof experts
from multiple disciplineswhich evaluatedCEPCfor its science,feasibilityof a new science
city basedon CEPC,andoverallimpacton Changsha. Theoverallconclusionisverypositive.
Thelocalgovernmentisvery interestedin andsupportiveof the CEPCproject.



Geology of Candidate Sites and Science Cities
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Science City

Three sites were 

presented at the 

CEPC2021 workshop



CEPC Financial Model
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Funding Sources Financial Model #1 RMB Financial Model #2 (RMB)

Central Government 30B 6-10B

Local Government
Land, Infrastructure

25-18B
Land, Infrastructure

International Partners 1-5B 1-5B

Companies & Donations 0-3B 0-3B

Total Budget 36B 36B

In Oct., 2021: Institute of Scienceand TechnologyStrategicConsulting,CAS
is carryingout an independent assessmentof SocialCostBenefit Analysis
for the CEPCproject, the report will be availablein August,2022.



CEPC Collaboration with Industry (CIPC)
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CEPC Detector SC coil winding tools

at KEYE Company (Diameter ~7m)

CEPC SC QD0 coil 

winding at KEYE Co. 

CEPC 650MHz Klystron at Kunshan Co. CERN HL-LHC CCT SC magnet

CEPC long magnet 

measurement coil

CIPC

CIPC was established in Nov. 2017, there are 

70+ companies join the CIPC so far.



CEPC High Luminosity TDR Layout
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Injection energy 20GeV

Â 100 km double ring design (30 MW SR power, upgradable to 50MW).

Â Switchable between H & Z, W modes without hardware change (magnet switch).

Â New baseline for Linac (C-band, 20GeV) .

Operation mode ZH Z W+W- tt

▼ἑἭἤ ~240 ~91.2 158-172 ~360

L / IP
[³1034 cm-2s-1]

CDR (2018) 3 32 10

Latest 5.0 115 16 0.5



CEPC SCRFTestFacility
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Crygenic system hall in 2020

New SC Lab Design (4500m 2) SC New Lab is available in 2021

CEPCSCRFTest Facility is available σBeijing Huairou (4500m 2)



CEPC R&D: High Q SCRF Cavities
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Medium-temperature (Mid-T) annealing 
adopted to reach Q0 = 3.4E10 @ 26.5 MV/m

N-infusion adopted to reach 
Q0 = 6.0E10 @ 22.0 MV/m

At 2K

ü1.3 GHz 9-cell SCRF cavity for booster:  Q0 = 3.4E10 @ 26.5 MV/m
ü650 MHz 2-cell SCRF cavity for collider ring: Q0 = 6.0E10 @ 22.0 MV/m
üSCRF cavities for both booster & collider ring reach CEPC design goal

Vertical test of 650 MHz 2-cell cavity

At 2K



CEPC R&D: High Q SCRF 650 MHz 1-Cell Cavity
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CEPCCDR Goalσ
Q0 = 3.0E10 @ 22 MV/m

Test Resultsσ
Q0 = 3.9E10 @ 30 MV/m 
Q0 = 1.5E10 @ 37.5 MV/m

ü IHEP achieved Q 0=3.9E10@30 MV/m (650MHz 1 -cell SCRF Cavity)

At 2 K

3.9E10@30MV/m

1.5E10@37.5MV/m



CEPC R&D: High Efficiency Klystrons

14

Ç The 1st prototype finished fabrication & passed the max. power test. 
Output power reaches 700 kW in CW mode, 800 kW in pulsed mode. 
Design efficiency is 65%, achieved efficiency ~62%.

Ç The 2nd klystron prototype is manufactured and being baked out, 

to be tested at PAPS in 2021, design efficiency is ~77%.

Ç Multi -beam Klystron design is finished, design efficiency is ~80.5%.

Ç High efficiency Klystron helps to reduce electricity consumption.

The 1 st Klystron (tested)

The 2 nd Klystron (assembly)

Multi -beam Klystron



HTS SC Magnet (>12T)
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LPF1-U test after the 2nd thermal cycle 

6865 A & 12.47 T @ 4.2 K 

Two apertures - 2* 1ɲ4 mm

Domestic SC dipole magnet exceeded 12T (IHEP, June, 2021)

10.2T 
(2018)

12.47T
(2021)

16T
(2025)

LPF3 16T Dipole Magnet: 
Nb 3Sn 12~13 T + HTS 3~4 T



CEPC Physics Program (White Papers)
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Physics similar to FCC-ee, ILC, CLIC

× 2019.3 Higgs White Paper published (CPC V43, No. 4 (2019) 043002)

× 2019.7 Workshop@PKU: EW, Flavor, QCD working groups formed

× 2020.1 Workshop@HKUST-IAS: Review progress,  EW draft ready

× 2021.4 Workshop@Yangzhou: BSM working group formed

The large samples: ~106 Higgs, ~1012 Z, ~108 W bosons

Yangzhou (2021)

Peking U. (2019)

Operation mode ZH Z W+W- ttbar
(new)

▼ἑἭἤ ~ 240 ~ 91.2 ~ 160 ~ 360

Runtime [years] 7 2 1 ~7.7

CDR

L / IP[³1034 cm-2s-1] 3 32 10

╛᷿▀◄[ab-1, 2 IPs] 5.6 16 2.6

Event yields [2 IPs] 1³106 7³1011 2³107

Latest

L / IP[³1034 cm-2s-1] 5.0 115 15.4 0.5

╛᷿▀◄[ab-1, 2 IPs] 9.3 57.5 4.0 1.0

Event yields [2 IPs] 1.7³106 2.5³1012 3³107 3³105



Conceptual Detector Designs
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2T Magnet

Yoke + Muon (m-RWELL)
Drift chamber

Si Pixel Vertex

Silicon wrapper

Preshower (m-RWELL)

Dual-readout calorimeter

IDEA concept

(also proposed for FCC-ee)

FST concept

(Full Silicon Tracker)

Magnet

(3T/2T)

LumiCal

(Baseline Design)

Particle Flow Approach

Yoke + Muon (RPC or m-RWELL)

SIT  TPC SET

FTD          ETD

Si Pixel Vertex

PFA HCAL

PFA ECAL

Magnet (3T/2T)

Crystal ECAL 

(Transverse bar)

PID (DC+ToF)

Silicon Tracker

PFA HCAL

Partially Yoke 

The 4th Concept 



The 4th Conceptual Detector Design
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